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PURPOSE- To improve Sight transmissivity by mixing a high purity Al 2 0 3 powder with 
Y 2 0 3 , pulverizing after calcined at a prescribed temp., molding the mixture powder and 
firing at a specific temp- an a reducing atmosphere. 

CONSTITUTION: The A3 2 0 3 powder and Y 2 0 3> each of which has >99.9% purity and 

>5m 2 /g BET surface area are blended and mixed in a prescribed weight ratio 

and calcined at 1 000-1 6!00 o C for 0.5 hour or more. The calcined powder is pulverized to 

<2um and molded into a molded body having >2.1g/cm 3 raw density by a 

cold isostatic press or the like. Next, the molded body is fired in a N 2 atmosphere or a 

vacuum atmosphere of >1x10" 2 degree of the vacuum at 50-300°C/hour 

temp rising rate at 160O-1900°C for 2-20 hours to obtain the light transmissive 

Y-AI-garnet (Y 3 AI 5 0 12 ) sintered body having >70% linear light transmissivity in visible 

ray region. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Purity is 99.9% or more of aluminum 203, respectively. Powder and Y2 03 The manufacture 
approach of the translucency yttrium aluminum garnet sintered compact characterized by calcinating at 
the temperature of 1600-1900 degrees C in a reducing atmosphere after carrying out temporary 
quenching at 1000-1600 degrees C, grinding this, considering as raw material powder after mixing 
powder, and fabricating this raw material powder in a predetermined configuration. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a translucency YAG 
sintered compact that the straight-line permeability of a light field can attain 70%, especially about the 
manufacture approach of a translucency yttrium aluminum garnet (henceforth YAG) sintered compact 
excellent in translucency. 
[0002] 

[Description of the Prior Art] The former and YAG (Y3 aluminum 5012) Since a crystal mold is a 
cubic, since it is good as the transparent body, the attempt which obtains a translucency sintered 
compact by various kinds of processes is made that grain boundary dispersion cannot take place easily. 
[0003] Such YAG is the approach and aluminum 203 which are created with a single crystal. Powder 
and 20 Y3 powder are manufactured with HIP processing, an approach, a urea precipitation method of 
yttrium ion and aluminum ion which carries out hotpress baking, etc. (for example, JP,54-8369,B). 
[0004] 

[Problem(s) to be Solved by the Invention] However, in single crystal composition, there was a problem 
that it was expensive and it difficult to manufacture in the configuration of arbitration. Moreover, when 
based on HIP processing, equipment became large, and there was a problem that productivity was not 
good. Furthermore, when manufacturing with a hotpress, carbon went into the sintered compact from the 
carbon used for a die, and there was a fault that transparency fell. 

[0005] Moreover, in a urea precipitation method, an ammonia steam needs to be processed and there 

was a possibility of having a bad influence on an environment. 

[0006] 

[Means for Solving the Problem] this invention person etc. is aluminum 203, as a result of fully 
inquiring to such a trouble. Powder and Y2 03 After mixing powder, it resulted in a header and this 
invention that a good translucency sintered compact could be obtained by using what carried out 
temporary quenching and was ground as raw material powder even if it does not use HIP processing like 
before, a hotpress, and a urea precipitation method. 

[0007] That is, for the manufacture approach of the translucency YAG sintered compact of this 
invention, purity is 99.9% or more of aluminum 203, respectively. Powder and Y2 03 After carrying 
out temporary quenching at 1000-1600 degrees C, grinding this, considering as raw material powder, 
after mixing powder, and fabricating this raw material powder in a predetermined configuration, it is the 
approach of calcinating at the temperature of 1600-1900 degrees C in a reducing atmosphere. 
[0008] Here, purity is 99.9% or more of aluminum 203, respectively. Powder and Y2 03 It is because 
an impurity will exist and the translucency will fall into a sintered compact, if using powder has purity 
lower than 99.9%. 

[0009] Moreover, aluminum 203 Powder and Y2 03 Temporary quenching of the powdered mixed fine 
particles is carried out at 1000-1600 degrees C for producing a certain amount of (about 10 - 50%) 
YAG-ization by this temporary quenching, controlling abnormality grain growth of YAG, and holding 
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activation. Therefore, it is because activation cannot fall if higher than 1600 degrees C, a precise 
sintered compact cannot be created [ if temporary-quenching temperature is lower than 1000 degrees C, 
it will be hard to produce YAG-ization, and ] or grinding comes to take a long time. And it is aluminum 
203 by temporary quenching. Although a crystal changes from the mixed powder of powder and 20Y3 
powder to YAM from YAM to YAG, By carrying out temporary quenching, it is for making it sinter 
without producing the cubical expansion at the time of changing from YAM to YAG, and producing 
cubical expansion in baking after shaping, and this controlling the void in a sintered compact, and 
generating of a defect, and creating a uniform sintered compact. 

[0010] Moreover, when it calcinates at temperature higher than 1900 degrees C, moreover it is because 
sintering will be inadequate, and eburnation will not be carried out but translucency will fall, if 
calcinating at the temperature of 1600-1900 degrees C calcinates at temperature lower than 1600 degrees 
C and is because abnormality grain growth arises, pore is incorporated in a grain and translucency falls, 
it is because evaporation of YAG arises and it becomes impossible to create a homogeneous sintered 
compact. 

[001 1] Furthermore, calcinating in a reducing atmosphere compares in atmospheric air, and it is H2. N2 
It is because diffusion is quick, so the eburnation of a sintered compact can be attained easily. Vacuum 
firing is also good at the same reason. 

[0012] For the YAG sintered compact of this invention, purity is aluminum 203 5m 2 of BET specific 
surface areas / more than 99.9% or more and g, respectively, for example. Powder and Y2 03 About 
powder, it is aluminum 203. : Y2 03 After preparing so that it may be set to 0.43:0.57, and mixing, 
temporary quenching is preferably carried out at 1000-1600 degrees C for about 2 hours for 0.5 hours or 
more. Temporary quenching is made to react to the condition in which the phase, i.e., YAM and YAG, 
before YAG-izing completely was intermingled, aluminum 203 Powder and Y2 03 As for a powdered 
particle size, it is desirable that it is 2 micrometers or less, respectively in order to prevent abnormality 
grain growth of YAG. 

[0013] And this is ground and it considers as raw material powder, and a predetermined solvent is added 
to this raw material powder, and preferential grinding of this is carried out to it by the pot mill, a 
tumbling mill, etc. As for the particle of temporary-quenching powder, it is preferably desirable that it is 
1 micrometer or less 2 micrometers or less. Then, after drying this, a particle size regulation is carried 
out with 80-mesh pass. This is fabricated in the configuration of arbitration by the desired shaping 
means, for example, the die press, the cold isostatic press, extrusion molding, etc. For example, when 
based on the die press, it is 2.5 ton/cm3. It carries out above and the consistency of a generation form is 
raised as much as possible. The raw consistency of a Plastic solid is 2.1 g/cm3 in order to control the 
void in a sintered compact to the minimum. It is desirable to become the above. 
[0014] And baking is performed at 1600-1900 degrees C for 2 to 10 hours in the vacuum ambient 
atmosphere whose degree of vacuum is 1x10 to 2 or more torrs. 1x10 to 3 or more torrs of a degree of 
vacuum are desirable. A certain constant temperature, for example, 1650 degrees C, has desirable 50- 
300 degrees C per hour, and 200-300 degrees C per hour of a programming rate are especially desirable. 
Then, it holds for 2 to 20 hours in order to equalize particle size. And a maximum temperature carries 
out a temperature up at 20 degrees C per hour preferably, and holds 100 degrees C or less per hour by 
the maximum temperature for 2 to 20 hours. Thus, a YAG sintered compact is obtained. 
[0015] In addition, you may calcinate by reducing atmospheres, such as a hydrogen ambient atmosphere 
or nitrogen-gas-atmosphere mind, instead of calcinating in a vacuum ambient atmosphere. 
[0016] 

[Function] aluminum 203 Powder and Y2 03 If powdered mixed powder is calcinated at the 
temperature of 1600 degrees C or more as it is, Although it becomes difficult for cubical expansion to 
arise, and for this to produce a void and a defect in a sintered compact, and to create a uniform sintered 
compact in case YAM generates from mixed powder, a crystal changes from YAM to YAG and it 
changes from YAM to YAG By the manufacture approach of the translucency YAG sintered compact of 
this invention aluminum 203 Powder and Y2 03 Since temporary quenching of the powdered mixed 
powder was carried out at 1000-1600 degrees C and it was calcinated at 1600-1900 degrees C after this 
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Since the cubical expansion at the time of changing with 1000-1600-degree C temporary quenching 
from YAM to YAG can be produced, in baking after shaping, cubical expansion does not arise, and 
thereby, the void in a sintered compact and generating of a defect are controlled, and it becomes possible 
to create a uniform sintered compact. Thereby, the straight-line permeability of a light field can be made 
into 70% or more. 

[0017] Moreover, according to this invention, like before, since it manufactures by general ordinary 
pressure baking not using the urea precipitation method of single crystal composition, HIP processing, a 
hotpress, yttrium ion, and aluminum ion etc., a translucency YAG sintered compact can be obtained 
cheaply and easily. Furthermore, since the transparent body is manufactured using a polycrystal YAG 
sintered compact, it can become a low price, reinforcement can be stabilized, the configuration of 
arbitration can be manufactured easily, and polish etc. can be processed easily. 
[0018] 

[Example] First, aluminum 203 99.9%, 5m 2 of BET specific surface areas / g, and whose diameter of 
average crystal grain purity is 0.7 micrometers as a start raw material, respectively 129g of powder, and 
Y2 03 Easy [ of the 17 lg of the powder ] was carried out, high grade alumina-balls 600g and isopropyl 
alcohol (IP A) 300g as a binder were supplied to the poly pot, and preferential grinding was carried out 
to this by the tumbling mill for 24 hours. After making 325 meshes carry out through desiccation of the 
mixed thing, through and uniform powder were obtained for 80 meshes. 

[0019] After carrying out temporary quenching at the temperature which shows this powder in Table 1 
with an electric furnace at the temperature shown in Table 1 , again, high grade alumina-balls 600g and 
isopropyl alcohol (IP A) 300g as a solvent were supplied to the poly pot, and preferential grinding was 
carried out by the tumbling mill for 24 hours. After making 325 meshes carry out through desiccation of 
the ground powder, through and uniform powder were obtained for 80 meshes. The Plastic solid of a 
three or more 2.5 g/cm raw consistency was created for this powder using the die press and a cold 
isostatic press. This Plastic solid was calcinated at the temperature of 1600-1900 degrees C for 2 to 20 
hours by the burning temperature shown in Table 1, firing time, the programming rate, and the firing 
environments. Generation of YAG was checked when the obtained sintered compact was measured with 
X-ray diffractometer. 

[0020] And after grinding the obtained sintered compact in thickness of 1mm, 1 -micrometer diamond 
paste performed mirror plane finishing. The straight-line permeability of the light with a wavelength [ of 
this sintered compact ] of 600nm was measured with infrared spectrometer. In addition, the wavelength 
of a light field is 300-800nm. This experimental result is shown in Table 1. 
[0021] 
[Table 1] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/8/2004 



Page 4 of 5 



Nn 


CO 


v w 








°f* I/O J 


* 1 




1750 


9 

b 






59 


0 
L 


Ififlft 


17Rft 

1/ dU 


9 


OUU 






0 
0 


1 onn 

loUU 


ififtft 

loUU 


C 

0 


DU 




76 


A 


1<IS0 


1R00 


20 


inn 


Hi£ 


7ft 




1350 


1700 


5 

w 


300 


It* 


77 


w 




17*50 


9 




Hi 


71 

1 w 


7 
I 




1750 

1 1 WV 


9 






75 

1 w 


0 

0 


lODU 


1 1 DU 


9 


1UU 




7ft 


ft 

y 




17CA 


n 
c 


oUU 


u 
H 8 


7£ 


in 


loDU 




9 
fi 


inn 


"BET 7^? 


7A 


1 1 
11 


1DUU 


17CA 


9 


OAA 

OUU 




7»\ 




1R00 


17*50 

i f Jw 


0 


100 

IVAr 




70 


L3 


1600 


1800 


5 


200 




70 


*14 


800 


1750 


2 


300 




55 


*15 




1750 


2 


200 


Oi 


0.8 



[0022] As for the YAG sintered compact of this invention, this experimental result shows that the 
straight-line permeability of a light field has 70% or more and the outstanding translucency. in addition, 
sample No. -- without it carries out temporary quenching of 1 and 15 - aluminum 203 Powder and Y2 
03 It is the example which calcinated powder. Moreover, the programming rate in Table 1 is a 
programming rate to 1650 degrees C except for sample No A Moreover, although this invention person 
etc. conducted the experiment which performs temporary quenching at 1650 degrees C, it was not able 
to grind by the tumbling mill after temporary quenching in this case. Furthermore, although the 
experiment which calcinates at 1950 degrees C was conducted, it dissolved and the sample produced the 
crack during cooling. 
[0023] 

[Effect of the Invention] By the manufacture approach of the translucency YAG sintered compact of this 
invention, it is as explained in full detail above, 20aluminum3 powder and Y2 03 Since temporary 
quenching was carried out at 1000-1600 degrees C and it calcinated at the temperature of 1600-1900 
degrees C in the reducing atmosphere after this after mixing powder The cubical expansion at the time 
of changing with 1000-1600-degree C temporary quenching from YAM to YAG can be produced, in 
baking after shaping, cubical expansion cannot arise, thereby, the void in a sintered compact and 
generating of a defect can be controlled, and a uniform sintered compact can be created. Thereby, the 
straight-line permeability of a light field can be made into 70% or more, and the optimal ingredient for 
the aperture material for clocks, lamp tubing, accessories, etc. can be offered. 
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[Translation done.] 
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